Plants were acclimated to the field for one week after planting before volatile treatments 1 4 6 began. To simulate a naturally occurring low dose (Engelberth et al., 2007 , Shiojiri et al., 2012 , 1 4 7 plants were exposed to lanolin infused paste equivalent to 10ng/hr of z3HAC. This concentration 1 4 8 1 9 9
Statistical analyses 2 0 0 All statistical analyses were performed in R (version 3.4.2) with the lme4 and multcomp 2 0 1 packages. Growth data, such as plant height, leaf area removed, and flower counts, were 2 0 2 analyzed using repeated measures ANOVA with the aov function with a Gaussian distribution. For repeated measures analyses, we treated date as a within-subjects effect and treatment as a 2 0 4 between-subjects effect for all analyses. Differences between treatments at each individual time 2 0 5 point, as well as all biomass data, were analyzed using one-way ANOVA (glmer function) Treatment with z3HAC differentially affected the growth of lima bean and pepper plants. On average, z3HAC-treated lima bean grew 11% taller compared to control plants throughout the 2 1 1 field season ( Fig.1a ; F 2,927 =9.688, P=0.002) and produced 17% more leaves overall than did 2 1 2 controls ( Fig.1b biomass exposure, the aboveground-to-belowground biomass ratio was similar regardless of 2 2 0 1 0 treatment (Fig.2d; Z=0.31, P=0.757) . That is, pepper plants treated with z3HAC were smaller 2 2 1 relative to control plants. z3HAC treatment also differentially affected reproductive output between the two 2 2 3 species, and lowered fruit output in pepper. Flower production was 30% higher in lima bean 2 2 4 plants exposed to z3HAC ( Fig.3a ; F 1,576 =15.044, P<0.001), while z3HAC-treated peppers 2 2 5 produced 37% fewer flowers relative to control plants at the end of the field season ( Fig.3b ; 2 2 6 F 1,43 =14.48, P<0.001). z3HAC-treated pepper plants also produced 23% fewer fruits overall 2 2 7 relative to controls ( Fig.4a ; Z=-2.035, P=0.042), and the fruits that were produced by z3HAC- and 10% lower total seed counts ( Fig.4d ; Z=3.524, P<0.001) and total seed masses ( Fig.4e ;
Z=3.334, P<0.001), relative to controls. Even though total fruit and seed production was reduced 2 3 1 by z3HAC treatment, the ratio of seed mass to fruit mass was similar between z3HAC-treated 2 3 2 and control plants ( Fig.4f ; Z=0.588, P=0.807). Moreover, the estimated mass of an individual 2 3 3 seed was similar between z3HAC-treated plants and controls in pepper (Supplemental Fig.3 ).
3 4
There was no apparent difference in lima bean pod production (Supplemental Fig.3 ). However, 2 3 5 an unexpected field-wide premature pod drop that was independent of treatment prevented us 2 3 6 from determining lima bean seed production with confidence. 1,193 =5.627, P=0.019) . In contrast, chewing damage to lima bean leaves increased as the field 2 4 1 season progressed, with z3HAC-treated plants having overall 26% less chewing damage than did 2 4 2 control plants ( Fig.5b ; F 1,539 =21.745, P<0.001). In addition to chewing herbivory, black bean We show that a persistent, low-dose application of z3HAC differentially affects growth resistance theory that ecological costs modulate the deployment particular defensive phenotypes 2 5 6 until necessary (Agrawal, 1999 , Baldwin, 1998 , Cipollini et al., 2003 , Didiano et al., 2014 , 2 5 7 Koricheva, 2002 , Cipollini and Heil, 2010 , Mauricio, 1998 . Volatile-mediated priming, even if underlying z3HAC-mediated effects on flower and fruit production are unknown, but may be 3 0 5 similar to those induced by herbivory (Lucas-Barbosa, 2016). Resource allocation between different tissues is pivotal for growth, reproduction, and 2008, Machado et al., 2013 , Eichenberg et al., 2015 , as does application of the anti-herbivore 3 1 0 phytohormone jasmonic acid (Gomez et al., 2010 , Schweiger et al., 2014 . Volatile cues can 3 1 1 also affect biomass allocation. For example, barley exposed to volatiles from unwounded pepper, but did not appear to alter overall biomass allocation patterns. In other words, z3HAC-3 1 6 treated pepper plants were smaller overall, and therefore produced fewer seeds. Volatile cues may impact ecological communities in both expected and pleiotropic ways. HIPVs are well-established mediators of multitrophic antagonistic and mutualistic interactions 3 1 9 (Kessler and Baldwin, 2001 , Heil, 2008 , Peñaflor et al., 2017 , and manipulations of chemical altered the arthropod community composition in maize (von Merey et al., 2011) . In our study, 3 2 5
A.faba were clearly and unexpectedly attracted to z3HAC-exposed plants (Fig. 5) . Under suggests that the cue that mediated attraction was not our treatment alone. It is tempting to 3 2 8 speculate that aphid attraction combined with reduced chewing herbivory in lima bean may be 3 2 9
reflective of z3HAC effects on Jasmonic Acid (JA) and Salicylic Acid (SA) signaling, which 3 3 0 would be consistent with a JA-SA tradeoff (Huot et al., 2014 , Wei et al., 2014 . Ultimately, 3 3 1 however, the utility of GLVs (or other VOCs) in field applications will depend on understanding 3 3 2 community-level effects of the application. As a caveat, volatile identity, concentration, and duration may affect the reliability of a compounds within a blend can affect plant defense and priming as much as the blend. We used 3 4 1 z3HAC in this study because it is released primarily from herbivore-damaged leaves and not just 2008b), and the costs associated with that response were the focus of this investigation. 66 ng/cm 3 after herbivory (Boggia et al., 2015) . For these reasons, we chose to use a low-dose (Figs.1, 3, and 5 ). In summary, our key finding is that a persistent application of a low dose of a single and Environment, 37, 1909-1923. Phenotypic plasticity of plant response to herbivore eggs: effects on resistance to 
